THE 


JOURNAL OF GEOLOGY 


A BI-MONTHLY 


F. J. PETTIJOHN, Editor JEAN G. SIMMONS, Assistant Editor 


CONTRIBUTING EDITORS 

ROBERT BALK, University of Chicago W. H. NEWHOUSE, University of Chicago 
T. F. W. BARTH, Universitetet i Oslo E. C. OLSON, University of Chicago 
N. L. BOWEN, Geophysica! Laboratory KALERVO RANKAMA, Helsingin yliopisto 
C. W. CORRENS, Universitat Gottingen N. A. RILEY, California Research Corporation 
D. J. FISHER, University of Chicago MARCEL ROUBAULT, Université de Nancy 
LELAND HORBERG, University of Chicago R. P. SHARP, California Institute of Technology 
PH. H. KUENEN, Geologisch Instituut, Groningen J. M. WELLER, University of Cuicago 

F. E. WICKMAN, Riksmuseet, Stockholm 


VOLUME 60 
JANUARY-NOVEMBER, 1952 


THE UNIVERSITY OF CHICAGO PRESS 
CHICAGO, ILLINOIS 


THE CAMBRIDGE UNIVERSITY PRESS, LONDON 





PUBLISHED JANUARY, MARCH, MAY, JULY, SEPTEMBER, 
AND NOVEMBER, 1952 


COMPOSED AND PRINTED BY THE UNIVERSITY OF CHICAGO 
PRESS, CHICAGO, ILLINOIS, U.S.A 





CONTENTS OF VOLUME 60 


NUMBER 1 


ORIGIN AND CLASSIFICATION OF CHEMICAL SEDIMENTS IN TERMS OF pH AND OXIDATION- 
REDUCTION PoreNTIALs. W. C. Krumbein and R. M. Garrels 


EVALUATION OF CRITERIA FOR THE ForCIBLE INTRUSION OF MAGMA. James A. Noble 
SUBMARINE CANYONS BORDERING CENTRAL AND SOUTHERN CALIFORNIA. John C. Crowell 
COMPOSITE ORIGIN OF SUBMARINE Canyons. Francis P. Shepard 


GEOLOGICAL NOTES 
NOTE ON MISSISSIPPIAN AND PERMIAN REEF Surtes. John W. Wells 


DISCUSSION 


ORIGIN OF MICRORELIEF IN THE LAKE AGassiz Basin. C. C. Nikiforoff 
REVIEWS 


ERRATUM 


NUMBER 2 


ORIGIN OF THE CONTRASTING MINERALOGY OF EXTRUSIVE AND PLUTONIC SALIC Rocks. 
O. F. Tuttle 


THE PoLyMorPHISM OF MgSiOs AND Souip-STaTE EQUILIBRIA IN THE SystEM MgSiOs- 
CaMgSi,0¢. Leon Atlas 


SuRFACE AREA OF DEeEp-SEA SEDIMENTS. J. Laurence Kulp and Donald R. Carr 


Use or Sor. MECHANICS DATA IN CORRELATION AND INTERPRETATION OF LAKE AGASSIZ 
SEDIMENTs. J. F. Rominger and P. C. Rutledge 


THE STABILITY FIELD OF SAPPHIRINE IN THE SySTEM MgQ-Al.O,-SiO0.. M. L. Keith and 
J. F. Schairer 


GEOLOGICAL NOTES 
INTERRELATIONS OF GEOMORPHOLOGY, GLACIAL GEOLOGY, AND PLEISTOCENE GEOLOGY. 
Leland Horberg Rae a 


A Soup So_uTion BETWEEN CALCITE AND Do tomire. Keith E. Chave 


REVIEWS 
COMMUNICATIONS AND ANNOUNCEMENTS 


PUBLICATIONS RECEIVED . 





CONTENTS OF VOLUME 60 


NUMBER 3 
THE FINER-GRAINED CALCALKALINE GRANITES OF NEW ENGLAND. F. Chayes 
MULTIPLE EMPLACEMENT OF THE IDAHO BatuotitH. Alfred L. Anderson 
MENDOCINO SUBMARINE ESCARPMENT. Henry W. Menard and Robert S. Dietz 


GEOLOGICAL NOTES 
A SoLuTion Cave in Gypsum. J Harlen Bretz 
AGE OF SUBSURFACE ““TamiAMi”’ ForMATION NEAR Miami, Ftoripa. Nevin D. Hoy and 
Melvin C. Schroeder 
VERTEBRATES FROM THE SAN ANGELO ForMAtTION: EARLY PeRMIAM OF TEXAS. Everett 
C, Olson 


DIFFUSION IN PLAGIOCLASE Fetpspars. Julian R. Goldsmith 
REVIEWS 


PUBLICATIONS RECEIVED 


NUMBER 4 


PLEISTOCENE Drier Sueers iN THE LeTHBRIDGE REGION, ALBERTA, CANADA. Leland 


Horberg 
CHEMICAL BONDS AND DISTRIBUTION OF CATIONS IN SILICATES. Hans Ramberg 
REPLACEMENT AND RHroMoRPHIC Dikes. G. EF. Goodspeed 
CHANGE OF MELTING PorNnr OF DiopsipE With PREssuRE. Hatten S. Yoder, Jr. 
ARROYO-CUTTING AND FILLING. Ernst Antevs 


THe STABILITY RELATIONS OF ANORTHITE AND Its HEXAGONAL POLYMORPH IN THE SYSTEM 


CaALSiOs- HO. Julian R. Goldsmith and Ernest G. Ehlers 


GEOLOGICAL NOTES 
CLASSIFICATION OF THE WISCONSIN GLACIAL STAGE. Robert V. Ruhe 


DISCUSSION 
THE MECHANICAL ANALYSIS OF SEDIMENTS FROM THIN-SECTION Dara: A Discussion. 
Chester R. Pelto 


REVIEWS 
COMMUNICATIONS AND ANNOUNCEMENTS 


PUBLICATIONS RECEIVED 





CONTENTS OF VOLUME 60 


NUMBER 5 


FABRIC OF QUARTZITES NEAK THRUST FauLts. Robert Balk 


PHASE RELATIONS OF THE ALKALI Fetpspars. I. Inrropucrory Remarks. Fritz Laves 


SELENOMORPHOLOGY. Alice Coleman 
ORIGIN OF THE Mima Mounps, THurston County REGION, WASHINGTON. R. C. Newcomb 
SUBMARINE “NATURAL LevVEEs.”’ Edwin C. Buffington 


A Hicu-Levet Boutper Deposit East oF THE LARAMIE RANGE, Wyominc. J Harlen Bretz 
and Leland Horberg 


GEOLOGICAL NOTES 
IMPROVED EQUIPMENT AND TECHNIQUES FOR ORIENTATION StupIES OF LARGE Par- 
TICLES IN SEDIMENTS. Thor N. V. Karlstrom 


REVIEWS 
ERRATUM 


PUBLICATIONS RECEIVED 


NUMBER 6 


SUBMARINE GEOLOGY OFF SAN Dieco, CALIFORNIA. K. O. Emery, W. S. Butcher, H. R. 
Gould, and F. P. Shepard 


PuaseE RELATIONS OF THE ALKALI Fevpspars. II. THE STABLE AND PsEuDO-STABLE PHASE 
RELATIONS IN THE ALKALI FELDSPAR SysTeEM. Fritz Laves 


PLEISTOCENE EVOLUTION OF THE OHIO AND WABASH VALLEYs. William J. Wayne 


THe 10 Per Cent CaAbSiOg PLANE IN THE System CaSiO s-CasAbLSiO;-NaAlSiO, 
CaAl,Si,Os. Hatten S. Yoder, Jr. 


REVIEWS 


INDEX 








INDEX TO VOLUME 60 


Aerial photographs in North America, Outstanding. 
Review by Jean G. Simmons, 506 
Agassiz, Lake, Basin, Origin of microrelief in the 
(C. C. Nikiforoff), 99 
Lake, sediments, Use of soil mechanics data in 
correlation and interpretation of (J. F. Romin- 
ger and P. C. Rutledge), 160 
Age of me age “*Tamiami"’ formation near Miami, 
Florida (Nevin D. Hoy and Melvin C. 
Schroeder), 283 
Ahrens, L. H. Spectrochemical analysis. Review by 
K. J. Murata, 296 
Alberta, Canada, Pleistocene drift sheets in the Leth- 
bridge region (Leland Horberg), 303 
Alkali feldspars, Phase relations of the. 1. Introduc- 
tory remarks (Fritz Laves), 436 
II. The stable and pseudo-stable phase relations in 
the alkali feldspar system, 549 
Anderson, Alfred L. — emplacement of the 
Idaho batholith, 2 
Anorthite and its Cael polymorph, The stability 
relations of, in the system CaAlSisOs-HO 
‘Gulian R. Goldsmith and Ernest G. Ehlers), 
386 


Antevs, Ernst. Arroyo-cutting and filling, 375 

Arroyo-cutting and filling (Ernst Antevs), 375 

Atlas, Leon. The polymorphism of MgSiO; and 
solid-state equilibria in the system MgSiO;- 
CaM gSi¢, 125 

Australia, The geology of the Commonwealth of. 

y T. W. Edgeworth David. Review by 

Robert Balk, 501 


Balk, Robert. Fabric of quartsites near thrust faults, 
415 


Review of: Emanuel Kayser’s Abriss der Geolo- 
gie. Vol. 1. Allgemeine Geologie, 7th ed. By 
Roland Brinkmann, 597 

Review of: General proceedings, pt. 1: report 
of the 18th session, International Geological 
Congress, Great Britain, 1948, 297 

Review of: Géologie stratigraphique, 4th ed. 
By Maurice Gignoux, 295 

Review of: The geology of the Commonwealth 
of Australia. By T. W. Edgeworth David, 501 

Review of: Metasomatic processes in meta- 
morphism, 297 

Review of: The ay of the igneous rocks. 

. H. Hatch, A. K. Wells, and M. K. 
Wells, 104 

Review ‘of: Structural geology of North Ameri- 
ca. By A. J. Eardley, 506 

Review of: The tectonics of _—_ North Amer- 
ica. By Philip B. King, 597 

Bastin, Edson S. yg oye - ore textures. Re- 
view by John D. Ridge, 59 
Review of: Die Eronieeraben und ihre Ver- 
wachsungen. By Paul Ramdohr, 203 
Bateman, A. M. Economic mineral deposits, 2d ed. 
Review by John Drew Ridge, 193 
Batholith, Idaho, Multiple emplacement of the (Alired 
L. Anderson), 255 


Beeby-Thompson, A. Oil-field exploration and de- 
velopment, 2d ed. Review by Wallace F. 
Pratt, 299 

Berman, Harry, Charles Palache, and Clifford 
Frondel. The system of mineralogy (of the 
Danas), vol. 2, 7th ed. Review by D. Jerome 
Fisher, 596 

Boulder deposit, A high-level, east of the Laramie 
Range, Wyoming (J Harlen Bretz and Leland 
Horberg), 480 

Bowen, N. L. Review of: Igneous and metamorphic 
petrology. By Francis J. Turner and Jean 
Verhoogen, 499 

Bretz, J Harlen. A solution cave in gypsum, 279 

Review of: Henry Gross and his dowsing rod. 
By Kenneth Roberts, 197 

and Leland Horberg. A high-level boulder de posit 
east of the Laramie Range, W yoming, 480 

Brinkmann, Roland. Emanuel Kayser’s Abriss der 
Geologie. Vol. 1. Allgemeine Geologie, 7th ed. 
Review by R. Balk, 597 

Buflington, Edwin C. Submarine 
473 

Butcher, W. S., K. O. Emery, H. R. Gould, and F. 
P. Shepard. Submarine geology off San Diego, 
California, 511 


“natural levees,” 


Calcalkaline granites, The finer-grained, of New 
England (F. Chayes), 207 
Calcite and dolomite, A solid solution between (Keith 
E. Chave), 190 
California, central and southern, Submarine canyons 
bordering (John C. Crowell), 58 
Mendocino submarine escarpment (Henry W. 
Menard and Robert S. Dietz), 266 
San Diego, Submarine geology off (K.O. Emery, 
W. S. Butcher, H. R. Gould, and F. P. 
Shepard), 511 
Submarine ‘‘natural levees’? (Edwin C. Buffing- 
ton), 473 
Canada, Pleistocene drift sheets in the Lethbridge re- 
gion, Alberta (Leland Horberg), 303 
Canyons, Submarine, bordering central and southern 
California (John C. Crowell), 58 
submarine, Composite origin of (Francis P. 
Shepard), 84 
Carr, Donald R., and J. Laurence Kulp. Surface area 
of deep-sea sediments, 148 
Cations in silicates, Chemical bonds and distribution 
of (Hans Ramberg), 331 
Cave, A solution, in gypsum (J Harlen Bretz), 279 
Change of melting point of diopside with pressure (Hat- 
ten S. Yoder, Jr.), 364. Erratum, 509 
Chave, Keith E. A solid solution between calcite and 
dolomite, 190 
Chay + F. The finer- = calcalkaline granites of 
Vew England, 20 
Chemical bonds and distribution of cations in silicates 
(Hans Ramberg), 331 
Chemical sediments, Origin and classification of, in 
terms of pH and oxidation-reduction potentials 
(W. C. Krumbein and R. M. Garrels), 1 


601 





602 


Classification of the Wisconsin glacial stage (Robert 
V. Ruhe), 398 
Coleman, Alice. Selenomor phology, 451 
Composite origin of submarine canyons (Francis P. 
Shepard), 84 
Conservation of natural resources. Edited by Guy- 
Harold Smith. Review by Paul B. Sears, 498 
Crowell, John C. Submarine canyons bordering cen- 
tral and southern California, 58 
Crystal chemistry. Change of melting point of diop- 
side with pressure (Hatten S. Yoder, Jr.), 364. 
Erratum, 509 
The polymorphism of MgSiO, and solid-state 
equilibria in the system MgSiOs-CaM gSieOg 
(Leon Atlas), 125 
The stability field of sapphirine in the system 
MgO-Al,O,-SiO, (M. L. Keith and J. F. 
Schairer), 181 
The stability relations of anorthite and its hexago- 
nal polymorph in the system CaAl,SizOs-H,O 
(Julian R. Goldsmith and Ernest G. Ehlers), 
386 
The 10 per cent CaAl,Si.Os plane in the system 
CaSiOy-CaAlLSiO;-NaAlSiOg-CaAhLSids 
(Hatten S. Yoder, Jr.), 586 
Crystallography, Optical, 2d ed. By Ernest F. 
Wahlstrom. Review by D. Jerome Fisher, 595 


Dating the past: an introduction to geochronology, 
2d ed. By Frederick E. Zeuner. Review by 
Leland Horberg, 201 

David, T. W. Edgeworth. The geology of the Com- 
monwealth of Australia. Review by R. Balk, 
501 

Deep-sea sediments, Surface area of (J. Laurence 
Kulp and Donald R. Carr), 148 

Denny, C. S. Review Of: Soil Survey manual, 507 

Dietz, Robert S., and Henry W. Menard. Mendocino 
submarine escarpment, 266 

Diffusion in plagioclase feldspars (Julian R. Gold- 
smith), 288 

Dikes, Replacement and rheomor phic (G. E. Good- 
speed), 356 

Diopside, Change of melting point of, with pressure 
(Hatten S. Yoder, Jr.) 364 

Erratum, 509 

Dolomite, calcite and, A solid solution between (Keith 
Ek. Chave), 190 

Drift sheets, Pleistocene, in the Lethbridge region, Al- 

"  berta, Canada (Leland Horberg), 303 

Dunham, K. C., editor. The geology, paragenesis, 
and reserves of the ores of lead and zinc. Re- 
view by Allen V. Heyl, Jr., 411 


Eardley, A. J. Structural geology of North America. 
Review by R. Balk, 506 

Economic mineral deposits, 2d ed. By A. M. Bate- 
man. Review by John Drew Ridge, 193 

Edelman, C. H. Soils of the Netherlands. Review by 
James Thorp, 202 

Education, Geological, Journal of, vol. 1, no. 1. Re- 
view by Jean G. Simmons, 5 

Ehlers, Ernest G., and Julian R. Goldsmith. The 
stability relations of anorthite and its hexagonal 
polymor ph in the system CaAl,SizOs-H.O, 386 

Eitel, Wilhelm. Silicate melt equilibria. Review by 
Wilfred R. Foster, 293 


INDEX TO VOLUME 60 


Emery, K. O., W. S. Butcher, H. R. Gould, and F. 
P. Shepard. Submarine geology off San Diego, 
California, 511 

Emiliani, Cesare. Review of: I! Pliocene e il postplio- 
cene dell’Emilia. By G. Ruggieri and R. Selli, 
496 

Emplacement, Multiple, of the Idaho batholith (Alfred 
L. Anderson), 255 

Equilibria, solid-state, in the system MeSiOs- 
CaM gSi:Os, The polymorphism of MgSiO, 
and (Leon Atlas), 125 

Erzmineralien und ihre Verwachsungen, Die. By 
Paul Ramdohr. Review by Edson S. Bastin, 
203 

Escarpment, submarine, Mendocino (Henry W. 
Menard and Robert S. Dietz), 266 

Evaluation of criteria for oo a intrusion of mag- 
ma (James A. Noble), 34 

Evolution, Pleistocene, of the Ohio and Wabash Val- 
leys (William J. Wayne), 575 

Exploration geophysics. By J. J. Jakosky. Review by 
W. M. Rust, Jr., 104 

Extrusive and plutonic salic rocks, Origin of the con 
trasting mineralogy of (O. F. Tuttle), 107 


Fabric of quartsites near thrust faults (Robert Balk), 
415 


Faults, thrust, Fabric of quartzites near (Robert 
Balk), 415 
Feldspars, alkali, Phase relations of the. 1. Introduc 
tory remarks (Fritz Laves), 436 
Il. The stable and pseudo-stable phase relations 
in the alkali feldspar system, 549 
plagioclase, Diffusion in (Julian R. Goldsmith), 
288 


Finer-grained calcalkaline granites of New England, 
The (F. Chayes), 207 

Fisher, D. Jerome. Review of: Optical crystallogra- 
phy, 2d ed. By Ernest E. Wahlstrom, 595 

Review of: The system of mineralogy (of the 

Danas), vol. 2, 7th ed. By Charles Palache, 
Harry Berman, and Clifford Frondel, 596 

Florida, Miami, Age of subsurface ‘‘Tamiami” forma- 
tion near (Nevin D. Hoy and Melvin C. 
Schroeder), 283 

Foster, Wilfred R. Review of: Silicate melt equilib- 
ria. By Wilhelm Eitel, 293 

Frondel, Clifford, Charles Palache, and Harry Ber- 
man. The system of mineralogy (of the 
Danas), vol. 2, 7th ed. Review by D. Jerome 
Fisher, 596 


Garrels, R. M., and W. C. Krumbein. Origin and 
classification of chemical sediments in terms of 
pH and oxidation-reduction potentials, 1 
Genesis and geology: a study in the relations of sci- 
entific thought, natural theology, and social 
opinion in Great Britain, 1790-1850. By 
Charles Coulston Gillispie. Review by 
Franklyn B. Van Houten, 407 
Geochemistry. Change of melting point of diopside 
with pressure (Hatten S. Yoder, Jr.), 364. 
Erratum, 509 
Chemical bonds and distribution of cations in 
silicates (Hans Ramberg), 331 
Diffusion in plagioclase feldspars (Julian R. 
Goldsmith), 288 





INDEX TO VOLUME 60 


Origin and classi fication of chemical sediments in 
terms of pH and oxidation-reduction potentials 
(W. C. Krumbein and R. M. Garrels), 1 

Phase relations of the alkali feldspars. I. Intro- 
ductory remarks (Fritz Laves), 

Phase relations of the alkali feldspars. II. The 
stable and pseudo-stable phase relations in the 
alkali feldspar system (Fritz Laves), 549 

The polymorphism of MeSiO, and solid-state 
equilibria tn the system MgSiO;-CaMgSi:Os 
(Leon Atlas), 125 

The stability field of sapphirine in the system 
MgO0-Al,O;-SiO, (M. L. Keith and J. F. 
Schairer), 181 

The stability relations of anorthite and its hexago- 
nal polymorph in the system CaAl,SizOs-H,O 
(Julian R. Goldsmith and Ernest G. Ehlers), 
386 

The 10 per cent CaAlSizOs plane in the sys- 
tem CaSiOs-CazAl,SiOz-NaAlSiO,-CaAbhSids 
(Hatten S. Yoder, Jr.), 586 

Geography in the twentieth century. 
Griffith Taylor. Review by 
Jahns, 594 594 

Géologie stratigraphique, 4th ed. By Maurice 
Gignoux. Review by Robert Balk, 295 

Geology, Principles of. By James Gilluly, Aaron C. 
Waters, and A. O. Woodford. Review by M. 
King Hubbert, 409 

Geomorphology. Arroyo- cutting and filling (Ernst 
Antevs), 375 
Composite origin of submarine canyons (Francis 
P. Shepard}, 84 

glaciai geology, and Pleistocene geology, 
relations of (Leland Horberg), 187 

Pleistocene evolution of the Ohio and Wabash val- 
leys (William J. Wayne), 575 

Selenomor phology (Alice Coleman), 451 

A solution cave in gypsum (J Harlen Bretz), 
279 

Submarine canyons bordering central and south- 
ern California (John C. Crowell), 58 

Gignoux, Maurice. Géologie stratigraphique, 4th 
ed. Review by Robert Balk, 295 

Gillispie, Charles Coulston. Genesis and geology: a 
study in the relations of scientific thought, 
natural theology, and social opinion in Great 
Britain, 1790-1850. Review by Franklyn B. 
Van Houten, 407 

Gilluly, James, Aaron C. Waters, and A. O. Wood- 
ford. Principles of geology. Review by M. 
King Hubbert, 409 

Ginsburg, R. N. Review of: Report of the commit- 
tee on a treatise on marine ecology and paleo- 
ecology. Edited by Harry S. Ladd, 301 

Glacial geology. Classification of the Wisconsin gla- 
cial stage (Robert V. Ruhe), 398 

geomor phology, and Pleistocene geology, Interre- 
lations of (Leland Horberg), 187 

Pleistocene drift sheets in the Lethbridge region, 
Alberta, Canada (Leland Horberg), 303 

Goldich, Samuel S. Review of: Analyse des silicates. 
By Arnold Lassieur, 295 

Goldsmith, Julian R. Diffusion in plagioclase feld- 
spars, 288 

and Ernest G. Ehlers. The stability relations of 
anorthite and its hexagonal polymorph in the 
system CaAl,Stz0s-HO, 386 


Edited by 
Richard H. 


I nter- 


603 


Goodspeed, G. E. Re placement and rheomor phic dikes, 
356 


Gould, H. R., K.O. Emery, W.S. Butcher, and F. P. 
Shepard. Submarine geology off San Diego, 
California, 511 

Granites, The finer-grained calcalkaline, 
England (F. Chayes), 207 

Gypsum, A solution cave in (J Harlen Bretz), 279 


of New 


Halicki, B. Zagadnien stratygrafii plejstocenu na 
Niza Europejskim. Review by Horace G. 
Richards, 494 

Hatch, F. H., A. K. Wells, and M. K. Wells. The 
—— of the igneous rocks. Review by 

obert Balk, 104 

Henry Gross and his dowsing rod. By Kenneth Rob- 

erts. Review by J Harlen Bretz, 197 

Allen V., Jr. Review of: The geology, para- 

genesis, and reserves of the ores of lead and 

zinc. Edited by K. C. Dunham, 411 

Hills, John M. Review of: Principles of petroleum 
geology. By William L. Russell, 503 

Hollingsworth, S. E., and J. H. Taylor. The North- 
ampton sand ironstone: stratigraphy, struc- 
ture, and reserves. Review by H. L. James, 
508 


Heyl, 


Homestake mine (James A. Noble), 34 
Horberg, Leland. Jnterrelations of geomorphology, 
glacial geology, and Pleistocene geology, 187 
Pleistocene drift sheets in the Lethbridge region, 
Alberta, Canada, 303 
Review of: Dating the past: an introduction to 
geochronology, 2d ed. By Frederick E. 
Zeuner, 201 
Review of: Physical geography. By Arthur N. 
Strahler, 509 
Review of: Soils: their origin, constitution, and 
classification: an introduction to pedology, 
3d ed. By Gilbert Wooding Robinson, 202 
and J Harlen Bretz. A high-level boulder deposit 
east of the Laramie Range, Wyoming, 480 
Nevin D., and Melvin C. Schroeder. Age of 
es “Tamiami” formation near Miami, 
Florida, 283 
Hubbert, M. King. Review of: Principles of geology. 
By James Gilluly, Aaron C. Waters, and A. 
O. Woodford, 409 


Hoy, 


Idaho batholith, Multiple emplacement of (Alfred L. 
Anderson), 255 

Indiana. Pleistocene evolution of the Ohio and Wabash 
valleys (William J. Wayne), 575 

International Geological Congress, Great Britain, 
1948, General proceedings, pt. 1: report of the 
18th session. Review by Robert Balk, 297 

Intrusion, forcible, of magma, Evaluation of criteria 
for the (James A. Noble), 34 


Jahns, Richard H. Review of: Geography in the 
twentieth century. Edited by Griffith Taylor, 
594 


—— J.J. <5 geophysics. Review by 
. M. Rust, Jr., 

James, 4 L. Review - "The Northampton sand 
ironstone: ee structure, and re- 
serves. By S. E. Hollingsworth and J. H. 
Taylor, 508 





604 


Karlstrom, Thor N. V. /mproved equipment and tech- 
niques for orientation studies of large particles 
in sediments, 489 

Kay, Marshall. Review of: Stratigraphy and sedi- 
mentation. By W. C. Krumbein and L. L. 
Sloss, 200 

Kayser’s, Emanuel, Abriss der Geologie. Vol. 1. 
Allgemeine Geologie, 7th ed. By Roland 
Brinkmann. Review by R. Balk, 597 

Keith, M.L., and J. F. Schairer. The stability field of 
sap phirine in the system MgO-Al,Os-SiO:z, 181 

King, Philip B. The tectonics of middle North 
America. Review by R. Balk, 597 

Krumbein, W. C. Review of: Petroleum geology. By 
Kenneth E. Landes, 300 

and R. M. Garrels. Origin and classification of 
chemical sediments in terms of pIl and oxida 
tion-reduction potentials, | 
and L. L. Sloss. Stratigraphy and sedimenta 

tion. Review by Marshall Kay, 200 

Kuenen, Ph. H. Marine geology. Review by Parker 
D. Trask, 292 

Kulp, J. Laurence, and Donald R. Carr. Surface area 
of deep-sea sediments, 148 


Laboratory manual for geology, A. Pt. I: Physical 
geology. By Kirtley F. Mather, Chalmer J. 
Roy, and Lincoln R. Thiesmeyer. Review by 
William F. Read, 292 

Ladd, Harry S., editor. Report of the committee on 
a treatise on marine ecology and paleoecolo- 
gy. Review by R. N. Ginsburg, 301 

Lake Agassiz Basin, Origin of microrelief in the (C.C. 
Nikiforoff), 99 

Landes, Kenneth E. Petroleum geology. Review by 
W. C. Krumbein, 300 

Laramie Range, Wyoming, A high-level boulder de- 
posit east of the (J Harlen Bretz and Leland 
Horberg), 480 

Lassieur, Arnold, Analyse des silicates. Review by 
Samuel S. Goldich, 295 

Laves, Fritz. Phase relations of the alkali feldspars. 
1. Introductory remarks, 436 

Phase relations of the alkali feldspars. I1. The 

stable and pseudo-stable phase relations in the 
alkali feldspar system, 549 

Lethbridge region, Alberta, Canada, Pleistocene drift 
sheets in the (Leland Horberg), 303 

** Levees, natural,’’ Submarine (Edwin C. Buttington), 
473 

Literature, geologic, Guide to. By Richard M. 
Pearl. Review by Jean G. Simmons, 506 


Magma, Evaluation of criteria for the forcible intrusion 
of (James A. Noble), 34 
Magmas, granite, The origin of (F. Chayes), 246 
Marine ecology and paleoecology, 1949-1950, Re 
port of the committee on a treatise on. Edited 
by Harry S. Ladd. Review by R. N. Gins- 
burg, 301 
Marine geology. By Ph. H. Kuenen. Review by 
Parker D. Trask, 292 
Composite origin of submarine canyons (Francis 
P. Shepard), 84 
Submarine canyons bordering central and south- 
ern California (John C. Crowell), 58 
Mather, Kirtley F., Chalmer J. Roy, and Lincoln R. 
Ihiesmeyer. A laboratory manual for geolo- 


INDEX TO VOLUME 60 


gy. Pt. I: Physical geology. Review by Wil- 
liam F. Read, 292 

Vechanical analysis of sediments from thin-section 

data, The: a discussion (Chester R. Pelto), 402 

Melting point of diopside, Change of, with pressure 
(Hatten S. Yoder, Jr.), 364. Erratum, 509 

Menard, Henry W., and Robert S. Dietz. Mendocino 
submarine escarpment, 266 

Mendocino submarine escarpment (Henry W. Menard 
and Robert S. Dietz), 266 

Metasomatic processes in metamorphism. Review 
by Robert Balk, 297 

V iami, Florida, A ge of subsurface ‘‘ Tamiami” forma- 
tion near (Nevin D. Hoy and Melvin C. 
Schroeder), 283 

Microrelief in the Lake Agassiz Basin, Origin of (C. 
C. Nikiforoff), 99 

Vima Mounds, Thurston County region, Washington, 
Origin of the (R. C. Newcomb), 461 

Mineralogy, contrasting, of extrusive and plutonic 
salic rocks, Origin of the (O. F. Tuttle), 107 

The system of (of the Danas), vol. 2, 7th ed. By 

Charles Palache, Harry Berman, and Clifford 
Frondel. Review by D. Jerome Fisher, 596 

Mississippian and Permian reef suites, Note on (John 
W. Wells), 97 

Moon. Selenomor phology (Alice Coleman), 451 

Multiple emplacement of the Idaho batholith (Alfred 
L. Anderson), 255 

Murata, K. J. Review of: Spectrochemical analysis. 
By L. H. Ahrens, 296 


New England. Fabric of goanin near thrust faults 


(Robert Balk), 41 
The finer-grained calcalkaline granites of (F. 

Chayes), 207 

Newcomb, R. C. Origin of the Mima Mounds, Thur- 
ston County region, Washington, 461 

Nikiforofi, C. C. Origin of microrelief in the Lake 
Agassiz Basin, 99 

Noble, James A. Evaluation of criteria for the forcible 
intrusion of magma, 34 

Northampton sand ironstone, The: stratigraphy, 
structure, and reserves. By S. E. Hollings- 
worth and J. H. Taylor. Review by H. L. 
James, 508 

Note on Mississippian and Permian reef suites (John 
W. Wells), 97 


Ohio and Wabash valleys, Pleistocene evolution of the 
(William J. Wayne), 575 

Oil-field exploration and development, 2d ed. By A. 
Beeby-Thompson. Review by Wallace E. 
Pratt, 299 

Olson, Everett C. Vertebrates from the San Angelo 
formation: early Permian of Texas, 286 

Ore textures, Interpretation of. By Edson S. Bastin. 
Review by John D. Ridge, 597 

Oregon. Replacement and rheomor phic dikes (G. E. 
Goodspeed), 356 

Ores of lead and zinc, The geology, paragenesis, and 
reserves of the. Edited by K. C. Dunham. 
Review by Allen V. Heyl, Jr., 411 

Orientation studies of large particles in sediments, Im- 
proved equipment and techniques for (Thor N. 
V. Karlstrom), 

Origin, and classification of chemical sediments in 
terms of pH and oxidation-reduction potentials 
(W. C. Krumbein and R. M. Garrels), 1 





INDEX TO VOLUME 60 


of the contrasting mineralogy of extrusive and plu- 
tonic salic rocks (O. F. Tuttle), 107 

of microrelief in the Lake Agassis Basin (C. C 
Nikiforoff), 99 

of the Mima ‘Mounds, Thurston County region, 
Washington (R. C. Newcomb), 461 

Oxidation-reduction potentials, Origin and classifica- 

tion of chemical sediments in terms of pH and 
(W. C. Krumbein and R. M. Garrels), 1 


Palache, Charles, Harry Berman, and Clifford 
Frondel. The system of mineralogy (of the 
Danas), vol. 2, 7th ed. Review by D. Jerome 
Fisher, 596 

Paleontology: Vertebrates from the San Angelo for- 
mation: early Permian of Texas (Everett C. 
Olson), 286 

Pearl, Richard M. Guide to geologic Beesatuse. Re- 
view by Jean G. Simmons, § 

Pelto, Chester R. The mechanical analysis of sedi- 
ments from thin-section data: a discussion, 402 

Periglacial phenomena. Origin of the Mima Mounds, 
Thurston County region, Washington (R. C. 
Newcomb), 46 

Permian, early, of Texas, Vertebrates from the San 
Angelo formation (Everett C. Olson), 286 

Mississippian and, reef suites, Note on (John W. 
Wells), 97 

Petroleum geology. By Kenneth E. Landes. Review 
by W. C. Krumbein, 

Principles of . By William L. Russell. Review by 
John M. Hills, 503 

Petrology. The finer-grained calcalkaline granites of 

New England (F. Chayes), 207 

Igneous and metamorphic. By Francis J. Tur- 
ner and Jean Verhoogen. Review by N. L. 
Bowen, 499 

of the igneous rocks, The. By F. H. Hatch, A. 
K. Wells, and M. K. Wells. Review by Robert 
Balk, 104 

Replacement and rheomor phic dikes (G. E.. Good- 

), 356 

pH and oxidation-reduction potentials, Origin and 

classification of chemical sediments in terms of 
/. C. Krumbein and R. M. Garrels), 1 

Phase relations of the alkali feldspars. I. Introductory 

remarks (Fritz Laves), 436 
II. The stable and pseudo-stable phase relations in 
the alkali feldspar system, 549 

Physical geography. By Arthur N. Strahler. Review 
by Leland Horberg, 509 

Physiography. A high-level boulder deposit east of the 
Laramie Range, Wyoming (J Harlen Bretz 
and Leland Horberg), 480 

Plagioclase feldspars, Diffusion in (Julian R. Gold- 
smith), 288 

Pleistocene drift sheets in the Lethbridge region, Al- 
beria, Canada (Leland Horberg), 303 

evolution of the Ohio and Wabash valleys (Wil- 
liam J. Wayne), 575 

geology, geomorphology, glacial geology, and, In- 
terrelations of (Leland Horberg), 187 

Plejstocenu na Niza Europejskim, Zagadnien straty- 
grafii. By B. Halicki. Review by Horace G. 
Richards, 494 

Pliocene e il postpliocene dell’Emilia, Il. By G. Rug- 
gieri and R. Selli. Review by Cesare Emiliani, 
496 


605 


Plutonic salic rocks, extrusive and, Origin of the con- 
trasting mineralogy of (O. F. Tuttle), 107 

Polymorphism of M gSiO, and solid-state ilibria in 
the system M gSiOy-CaM gSizOe,. The (Leon 
Atlas), 125 

Pratt, Wallace E. Review of: Oil-field exploration 
and development, 2ded. By A. Beeby-Thomp- 
son, 299 

Pressure, change of melting point of diopside with 
(Hatten S. Yoder, Jr.), 364. Erratum, 509 


Quarizites, Fabric of, near thrust faults (Robert Balk), 
415 


Ramberg, Hans. Chemical bonds and distribution of 
cations in silicates, 331 

Ramdohr, Paul. Die Erzmineralien und ihre Ver 
wachsungen. Review by Edson S. Bastin, 203 

Read, William F. Review of: A laboratory manual 
for geology. Pt. I: Physical geology. By Kirt- 
ley F. Mather, Chalmer J. Roy, and Lincoln 
R. Thiesmeyer, 292 

Reef suites, Mississippian and Permian, Note on 
(John W. Wells), 97 

Replacement and rheomorphic dikes (G. E. Good- 


speed), 356 

Rheomorphic dikes, Replacement and (G. E. Good- 
speed), 356 

Richards, a G. Review of: Zagadnien straty- 
grafii oe na Niza Europejskim. By. 
B. Halicki, 494 

Ridge, John Drew. Review of: Economic mineral 
deposits, 2d ed. By A. M. Bateman, 193 

Review of: Interpretation of ore textures. By 

Edson S. Bastin, 597 

Roberts, Kenneth. Henry Gross and his dowsing 
rod. Review by J Harlen Bretz, 197 

Robinson, Gilbert Wooding. Soils: their origin, con- 
stitution, and classification: an introduction 
to pedology, 3d ed. Review by Leland Hor- 
berg, 202 

Rominger, J. F., and P. C. Rutledge. Use of soil 
mechanics data in correlation and inter preta- 
tion of Lake Agassiz sediments, 160 

Roy, Chalmer J., Kirtley F. Mather, and Lincoln R. 
Thiesmeyer. A laboratory manual for geolo- 
gy, part I: physical geology. Review by Wil- 
liam F. Read, 

Ruggieri, G., and R. Selli. Il Pliocene e il postplio- 
cene dell’Emilia. Review by Cesare Emiliani, 


496 

Ruhe, Robert V. Classification of the Wisconsin gla- 
cial stage, 398 

Russell, William L. Principles of eapestonmn geology. 
Review by John M. Hills, 50: 

Rust, W. M., Jr. Review of: co ll geophysics. 

y J. J. Jakosky, 104 

Rutledge, P. C., and J. F. Rominger. Use of soil 
mechanics data in correlation and inter preta- 
tion of Lake Agassiz sediments, 160 


Salic rocks, extrusive and plutonic, Origin of the con- 
trasting mineralogy of (O. F. Tuttle), 107 

San Angelo formation: early Permian of Texas, Verie- 
brates from the (Everett C. Olson), 286 

San Diego, California, Submarine geology off (K. O. 
Emery, W. S. Butcher, H. R. Gould, and F. 
P. ay 511 





) 
. 


606 INDEX TO VOLUME 60 


Sapphirine, The stability field of, in the system 
M g0-Al,0,-SiO, (M. L. Keith and J. F. 
Schairer), 181 

Schairer, J. F., and M. L. Keith. The stability field 
of sapphirine in the system M gO-Al,0;-SiO:, 
181 


Schroeder,.Melvin C., and Nevin D. Hoy. Age of 
subsurface ‘‘Tamiami”’ formation near Miami, 
Florida, 283 

Sears, Paul B. Review of: Conservation of natural 
resources. Edited by Guy-Harold Smith, 498 

Sediment transportation along the California coast 
(John C, Crowell), 70 

Sedimentary environments, relations among, in 
terms of Eh, pH, and concentration (salinity) 
(W. C. Krumbein and R. M. Garrels), 17 

Sedimentary petrology. The mechanical analysis of 
sediments from thin-section data: a discussion 
(Chester R. Pelto), 402 

Sediments, chemical, Origin and classification of, in 
terms of pH and oxidation-reduction potentials 
(W. C. Krumbein and R. M. Garrels), 1 

deep-sea, Surface area of (J. Laurence Kulp and 
Donald R. Carr), 148 

Improved equipment and techniques for orienta- 
tion studies of large particles in (Thor N. V. 
Karlstrom), 489 

Lake Agassiz, Use of soil mechanics data in cor- 
relation and interpretation of (J. F. Rominger 
and P. C. Rutledge), 160 

The mechanical analysis of, from thin-section 
data: a discussion (Chester R. Pelto), 402 

Selenomor phology (Alice Coleman), 451 

Selli, R., and G. Ruggieri. Il Pliocene e il postplio- 
cene dell’Emilia. Review by Cesare Emiliani, 
496 

Shepard, Francis P. Composile origin of submarine 
canyons, 84 

K.O. Emery. W. S. Butcher, and H. R. Gould. 
Submarine geology off San Diego, California, 
511 


Silicate melt equilibria. By Wilhelm Eitel. Review 
by Wilfrid R. Foster, 293 
Silicates, Analyse des. By Arnold Lassieur. Review 
by Samuel S. Goldich, 295 
Chemical bonds and distribution of cations in 
(Hans Ramberg), 331 
Simmons, Jean G. Review of Guide to geologic liter- 
ature. By Richard M. Pearl, 5060 : 
Review of: Journal of Geological Education, 
vol. 1, no. 1, 506 
Review of: Outstanding aerial photographs in 
North America, 506 
Sloss, L. L., and W. C. Krumbein. Stratigraphy and 
sedimentation. Review by Marshall Kay, 200 
Smith, Guy-Harold, editor. Conservation of natural 
resources. Review by Paul B. Sears, 498 
Soil mechanics data in correlation and interpretation 
of Lake Agassis sediments, Use of (J. F. Rom- 
inger and P. C. Rutledge), 160 
Soil Survey manual. Review by C. S. Denny, 507 
Soils, of the Netherlands. By C. H. Edelman. Re- 
view by James Thorp, 202 
their origin, constitution, and classification: an 
introduction to pedology, 3d ed. By Gilbert 
Wooding Robinson. Review by Leland Hor- 
berg, 202 
Solid solution between calcite and dolomite, A (Keith 
E. Chave), 190 


Solid-state equilibria in the system MeSiO;- 
CaM gSi2Oc, The polymorphism of MgSiO; and 
(Leon Atlas), 125 

Solution cave in gypsum, A (J Harlen Bretz), 279 

South Dakota. Evaluation of criteria for the forcible 
intrusion of magma (James A. Noble), 34 

Spectrochemical analysis. By L. H. Ahrens. Review 
by K. J. Murata, 296 

Stability field of sapphirine in the system M gO-AL,O;- 
S102, The (M. L. Keith and J. F. Schairer), 
181 

Stability relations of anorthite and its hexagonal pol y- 
morph in the system CaAl,SizOs-H:O, The 
(Julian R. Goldsmith and Ernest G. Ehlers), 
386 


Stini, Josef. Tunnelbaugeologie: Die geologischen 
Grundlagen des Stollen- und Tunnelbaues. 
Review by Erhard M. Winkler, 497 

Strahler, Arthur N. Physical geography. Review by 
Leland Horberg, 509 

Stratigraphy. Age of subsurface ‘‘Tamiami’’ forma- 
tion near Miami, Florida (Nevin D. Hoy and 
Melvin C. Schroeder), 283 

and sedimentation. By W. C. Krumbein and L. 
L. Sloss. Review by Marshall Kay, 200 

Structural geology. Evaluation of criteria for the for- 

cible intrusion of magma (James A. Noble), 34 

Fabric of quartsites near Urrust faulis (Robert 
Balk), 415 

Multiple emplacement of the Idaho batholith (Al- 
fred L. Anderson), 255 

of North America. By A. J. Eardley. Review by 
R. Balk, 506 

Replacement and rheomor phic dikes (G. E.. Good- 
speed), 356 

Submarine canyons, bordering central and southern 
California (John C. Crowell), 58 

Composite origin of (Francis P. Shepard), 84 

Submarine escarpment, Mendocino Henry W. 
Menard and Robert S. Dietz), 266 

Submarine geology off San Diego, California (K. O. 
Emery, W. S. Butcher, H. R. Gould, and F. 
P. Shepard), 511 

Submarine ‘‘natural levees’? (Edwin C. Buffington), 
473 

Surface area of deep-sea sediments (J. Laurence Kulp 
and Donald R. Carr), 148 

System CaAl,SizOs-H.O, The stability relations of 
anorthite and its hexagonal polymorph in the 
(Julian R. Goldsmith and Ernest G. Ehlers), 
386 


CaSiOs-CazAl.SiO;-NaAlSiOy-CaAhSids, The 
10 per cent CaAl,SizOs plane in the (Hatten S. 
Yoder, Jr.), 586 

M g0-AL,0;-SiO2, The stability field of sap phirine 
in the (M. L. Keith and J. F. Schairer), 181 

M eSiO;-CaM gSi.0s, The polymorphism of 
M gSiO, and solid-state equilibria in the (Leon 
Atlas), 125 


‘*Tamiami”’ formation, Age of subsurface, near Mi- 
ami, Florida (Nevin D. Hoy and Melvin C. 
Schroeder), 283 

Taylor, Griffith, editor. Geography in the twentieth 
century. Review by Richard H. Jahns, 594 

Taylor, J. H., and S. E. Hollingsworth. The North- 
ampton sand ironstone: stratigraphy, struc- 
ture, and reserves. Review by H. L. James, 





INDEX TO VOLUME 60 


Techniques, Improved equipment and, for orientation 
studies of large — in sediments (Thor N. 
V. Karlstrom), 489 

Tectonics of middle North America, oo By Philip 
B. King. Review by R. Balk, 59 

Texds, Vertebraies from the San Pd formation: 
early Permian of (Everett C. Olson), 286 

Thiesmeyer, Lincoln R., Kirtley F. Mather, and 


Chalmer J. Roy. A laboratory manual for ge- 
ology. Pt. I: Physical geology. Review by 
William F. Read, 292 

Thin-section data, The mechanical analysis of sedi- 
— from: a discussion (Chester R. Pelto), 


Thorp, ae. Review of: Soils of the Netherlands. 
By C. H. Edelman, 202 

Thurston County region, Washington, Origin of the 
Mima Mounds (R. C. Newcomb), 461 

Trask, Parker D. Review of: Marine geology. By Ph. 

Kuenen, 292 

Tunnelbaugeologie: Die geologischen Grundlagen 
des Stollen- und Tunnelbaues. By Josef 
Stini. Review by Erhard M. Winkler, 497 

Turner, Francis J., and Jean Verhoogen. Igneous 
and metamorphic petrology. Review by N. 
L. Bowen, 4 

Tuttle, O. F. Origin of the contrasting mineralogy of 
extrusive and plutonic salic rocks, 107 


Van Houten, Franklyn B. Review of: Genesis and 
geology: a study in the relations of scientific 
thought, natural theology, and social opinion 
in Great Britain, 1790-1850. By Charles 
Coulston Gillispie, 407 

Verhoogen, Jean, and Francis J. Turner. Igneous 
and metamo ~ petrology. Review by N. 
L. Bowen, 4 

Vertebrates from the San Angelo formation: early Per 
mian of Texas (Everett C. Olson), 286 


607 


W abash, Ohio and, valleys, Pleistocene evolution of the 
(William J. Wayne), 575 

Wahlstrom, Ernest E. Optical i ry ~ ga 2d 

Review by D. Jerome Fishe 

Washington, Origin of the Mima Mounds, Thurston 
County region (R. C. Newcomb), 461 

Waters, Aaron C., James Gilluly, and A. O. Wood- 
ford. Principles of geology. Review by M. 
King Hubbert, 409 

Wayne, William J. Pleistocene evolution of the Ohio 
and Wabash valleys, 575 

Wells, A. K., F. H. Hatch, and M. K. Wells. The 
petrology of the igneous rocks. Review by 

bert Balk, 104 

Wells, John W. Nole on Mississippian and Permian 
reef suites 

Wells, M. K., F. i. Hatch, and A. K. Wells. The 

trology of the igneous rocks. Review by 
obert Balk, 104 

Winkler, Erhard M. Review of: Tunnelbaugeologie: 
Die geologischen Grundlagen des Stollen- und 
Tunnelbaues. By Josef Stini, 497 

Wisconsin glacial stage, Classification of the (Robert 
V. Ruhe), 398 

Woodford, A. O., James Gilluly, and Aaron C. 
Waters. Principles of geology. Review by M. 
King Hubbert, 409 

Wyoming, A high-level boulder deposit east of the 
Laramie Range (J Harlen Bretz and Leland 
Horberg), 480 


Yoder, Hatten S., Jr. Change of melting point of diop- 
side with pressure, 364. Erratum, 5 
The 10 per cent CaAl,SizOs plane in the system 
CaSiO;s-Ca,Al,SiO;-NaAlSiO,-CaAbLSivsg, 
586 
Zeuner, Frederick E. Dating the past: an introduc- 


tion to geochronology, 2d ed. Review by Le- 
land Horberg, 201 





